Increased intraocular pressure in mice treated with dexamethasone.
Glucocorticoids are potent modulators of the immune system and are useful in treating systemic and ocular diseases, but they can increase intraocular pressure (IOP) in susceptible persons. Steroid-induced ocular hypertension resembles several characteristics observed in primary open angle glaucoma (POAG). Elucidating genetic and environmental mechanisms impacting steroid-induced ocular hypertension may provide important insight into pathophysiological drivers of POAG. The purpose of this study was to create a mouse model of steroid-induced ocular hypertension. Osmotic mini-pumps delivering dexamethasone or PBS were implanted into C57BL/6J-Tyr(c-Brd) × 129S5/SvEvBrd (B6.129) mice. Repeated IOP measurements were obtained over a 4-week study using a tonometer before and after pump implantation. Body weights, complete blood counts (CBCs), and blood pressure were obtained to further characterize the model. Pharmacologic effects of timolol, latanoprost, and Y-39983 were studied in hypertensive mice. Administration of dexamethasone to B6.129 hybrid mice resulted in significant increases in IOP in most animals compared with baseline or mice treated with PBS. No significant change in IOP was observed in PBS-treated mice. Interestingly, dexamethasone failed to increase IOP in a subset of mice, though steroid delivery was successful as measured using CBC analysis. Moreover, topical agents that lower IOP in normotensive mice also produced significant decreases in mice exhibiting elevated IOP in response to dexamethasone. Systemic treatment with dexamethasone significantly increased IOP in most genetically heterogeneous mice used in this study. This mouse model should facilitate studies aimed at understanding mechanisms affecting steroid-induced ocular hypertension in humans.